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© CLUTCH OPERATING DEVICE OF VEHICLE. 
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© A clutch operating device for pushing the clutch release member (5) of a dry-disc type clutch (1 ) disposed 
_^ between a fly wheel (2) fixed to the output shaft of the engine and a propelling shaft (3) rotatably supported by 
S the support wall (10) of the transmission case, said device being provided with an annular cylinder room (A) 

formed on said support wall (10) coaxially with said propelling shaft (3); an annular piston (17) inserted into said 
® cylinder room (A) slidably in the axial direction: a release bearing (16) provided on the tip of said piston (17) and 

detachably abutting on said clutch release member (5): and a means (23) for feeding pressure oil to said 

cylinder room (A) when a clutch pedal (20) is stepped on in order to push said piston (17) toward the clutch 
P| release member (5). 
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DEVICE FOR OPERATING CLUTCH OF VEHICLE 


TECHNICAL FIELD 

The present invention relates to a device for operating the clutch of a vehicle such as a tractor. 
5 BACKGROUND ART 

For example, the main clutch of a farm tractor is provided between a flywheel mounted on the 
crankshaft of an engine and a propeller shaft rotatably supported by the wall of a clutch housing. A release 
hub mounted on the propeller shaft is axially shifted by depressing a clutch pedal to thereby cause a 

10 release bearing on the hub to push clutch disengaging members, whereby the clutch is disengaged (see, 
for example, Unexamined Japanese Utility Model Publication SHO 57-9625). 

With the clutch operating device described, the depression of the clutch pedal is transmitted through an 
arm, and a link or wire to a clutch release fork, which in turn pushes the release hub. 

The conventional clutch operating device necessitates many parts, such as arm, link or wire, clutch 

75 release fork and pivot, is complex in construction, is not fully resistant to great loads and requires a gre* J 
force to depress the pedal. 

Accordingly, the specification of U.S. Patent No. 3,687,253, for example, discloses a device adapted to 
operate a clutch with a small fluid pressure instead of the above mechanical means. 

This conventional clutch operating device of the fluid pressure type has a stationary sleeve fitted around 

20 a propeller shaft concentrically therewith and projecting from the support wall of a transmission case toward 
the clutch. The stationary sleeve has a peripheral shoulder, a recjuced diameter end portion closer to the 
clutch, and a large diameter base portion adjacent to the support .wall. A movable sleeve is siidably fitted 
around the reduced diameter portion of the stationary sleeve. The movable sleeve carries a release bearing, 
which is engageable with clutch disengaging members. A collar is axially siidably fitted around the large 

25 diameter portion of the stationary sleeve and around one end portion of the movable sleeve. The collar is 
axially shiftable by the pivotal movement of a yoke, which is coupled to a clutch pedal. The shoulder of the 
stationary sleeve, the end face of the movable sleeve and the inner surface of the collar define a fluid 
chamber, to which a fluid is supplied by a pump. The fluid supplied to the fluid chamber flows through a 
clearance between the end portion of the movable sleeve and the inner surface of the collar and is forced 

30 out from passages communicating with the outside and sprayed on the clutch disk to cool the clutch. 

To disengage the clutch with use of the conventional operating device of the fluid pressure type, the 
yoke is pivotally moved by depressing the clutch pedal, whereby the collar is shifted toward the movable 
sleeve. The shift of the collar diminishes the clearance of the fluid chamber formed between the movabh . 
sleeve and the collar inner surface to increase the fluid pressure within the fluid chamber and push thv / 

35 movable sleeve with the pressure. The movable sleeve in turn pushes the clutch disengaging members to 
disengage the clutch. 

However, the conventional device is not usable for disk clutches of the dry type since it is adapted to 
force out the fluid from the fluid passages and cool the disk at all times. 

Further although the conventional clutch operating device of the fluid pressure type is adapted to 
40 engage and disengage the clutch by depressing the clutch pedal, the operator is unable to detect deliberate 
slipping of the clutch from the resistance to the depressing action. 

With the aforementioned mechanical clutch operating device, the pressure of the clutch disk can be 
sensed as resistance to depression, so that the clutch in the state of deliberate slipping can be detected by 
the foot for delicate manipulation. However, with the conventional fluid pressure-type device wherein the 
45 collar is shifted to merely control the clearance, the operator is unable to sense the clutch slipping with his 
foot and therefore experiences difficulty in manipulating the clutch delicately. 

Further with the fluid pressure device wherein the yoke is manipulated as in the mechanical device, the 
clutch pedal must be coupled to the yoke with a wire, rod or the like. It is therefore impossible to simplify 
the construction. 

50 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide a clutch operating device which is simple in 
construction, can be manipulated with a small depressing force and permits the operator to sense the state 
of the clutch being operated with his foot so that the clutch can be operated delicately in the state of 


2 


EP 0 433 466 A1 


deliberate slipping. 

To fulfill the above object, the present invention provides a clutch operating device for use in vehicles 
for pushing the clutch disengaging members of a dry disk clutch which is disposed between a flywheel 
mounted on the output shaft of an engine and a propeller shaft rotatably supported by a support wall of a 
5 transmission case, the device being characterized in that the device comprises: 

an annular cylinder chamber provided on the support wall concentrically with the propeller shaft, 
an annular piston axially slidably fitted in the cylinder chamber, 

a release bearing mounted on the forward end of the piston and engageable with the clutch disengaging 

members by contact therewith, and 
w means for supplying a pressure oil to the cylinder chamber by depressing a clutch pedal to push out the 

piston toward the clutch disengaging members. 

According to the present invention, the pressure oil is supplied from the oil supplying means to the 

cylinder chamber via a suitable oil channel. Since the annular piston of a release hub is fitted in the cylinder 

chamber, the piston is pushed over the entire circumference thereof in the axial direction with the pressure 
75 oil, whereby the release bearing is brought into contact with the clutch disengaging members to push the 

members and disengage the clutch. 

At this time, the resistant force of the clutch disk acting on the clutch disengaging members against the 

pushing action is transmitted to the working oil in the cylinder chamber, and this reaction is sensed by the 

foot depressing the clutch pedal. Thus, the operator can recognize deliberate slipping of the clutch for 
20 delicate manipulation. 

Further according to the invention, the pedal-operated oil supplying means can be connected to the 
cylinder chamber by a pipe or piping. This eliminates the need for the conventional link mechanism for 
moving the yoke, hence a simplified construction. 

According to the present invention, the cylinder chamber can be in the form of an annular space formed 
25 between a tubular portion surrounding the propeller shaft and projecting from the support wall toward the 
clutch and a hollow cylinder provided around the tubular portion. The cylinder can be in screw-thread 
engagement with the tubular portion. 

The cylinder chamber can be in the form of an annular space formed in the support wall. 

A bearing can be interposed between the inner surface of the tubular portion and the propeller shaft. 
30 An elastic member can be provided for biasing the piston toward the clutch disengaging members. 

Retaining means can be provided for preventing the piston from rotating relative to the tubular portion. 

Restricting means can be provided for restricting the amount of movement of the piston toward the 
clutch. 

The restricting means can be provided by a retaining ring on the propeller shaft. 
35 The restricting means can be provided by bolts disposed between the piston and the hollow cylinder. 

The hollow cylinder can be formed with an oil pressure relief port which communicates with the cylinder 
chamber immediately before the piston reaches a projection limit. 

The oil pressure supplying means can be provided with a pressure sensor for detecting an abnormal oil 
pressure when the clutch pedal is depressed, and malfunction handling means operable upon the pressure 
40 sensor detecting the abnormal oil pressure. 

The oil pressure supplying means can be provided with an oil tank, a low level sensor for detecting a 
lowered oil level in the oil tank, and engine stopping means for rendering the engine inoperative upon the 
sensor detecting the lowered oil level. 

Alarm means can also be provided which operates upon the sensor detecting the lowered oil level. 
45 Means can be provided for detecting the home position of the piston. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view showing an embodiment of the invention; 
FIG. 2 is a sectional view showing a modified hydraulic cylinder; 
so FIG. 3 is a sectional view showing another embodiment of the invention; 
FIG. 4 is a side elevation partly in section of an oil tank; 
FIG. 5 to FIG. 8 are circuit diagrams; 

FIG. 9 is a sectional view showing another embodiment of the invention; 
FIG. 10 is a view in section taken along the line X-X in FIG. 9; 
55 FIG. 11 is a diagram showing a piping system for a tank and brake and clutch master cylinders; 
FIG. 12 is a view in section taken along the line XII-XII in FIG. 9; 
FIG. 13 is a sectional view showing a modification; 

FIG. 14 is a fragmentary side elevation in section showing another embodiment; 
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FIG. 15 is a view in section taken along the line XV-XV in FIG. 14; 

F|G. 16 is a sectional view showing another embodiment of the invention; 

FIG. 17 is a fragmentary view in section showing projection restricting means; 

FIG. 1 8 is a sectional view showing another projection restricting means; 
s FIG. 19 is a sectional view showing another embodiment of the invention; 

FIG. 20 is a fragmentary side elevation in section; 

FIG. 21 is a front view of a hydraulic cylinder, portion; 

FIG. 22 is a sectional view showing another embodiment of the invention; 

FIG. 23 is a view in section taken along the line XXIII-XXIII in FIG. 22; 
to FIG. 24 is an electric circuit diagram; and 

FIG. 25 is a side elevation in section showing another embodiment. 
BEST MODE OF CARRYING OUT THE INVENTION 

Embodiments of the present invention will be described below with reference to the drawings. 
75 Referring to FIG. 1 , indicated at 1 is a dry single-plate clutch for use as the main clutch of the running 

system of a farm tractor. The clutch is provided between a flywheel 2 fixed to the crankshaft of an engine 

and a propeller shaft 3 for effecting or interrupting the transmission of power from the flywheel 2 to the 

propeller shaft 3. 1 
Secured to the flywheel 2 is a clutch cover 4 which has a pressure plate 6 connected thereto by clutch j 
20 disengaging members 5. i.e., disengaging levers. Pressure springs 7 are provided between the clutch cover 

4 and the pressure plate 6. A clutch disk 8 interposed between the flywheel 2 and the pressure plate 6 is 

mounted on the propeller shaft 3 and slidable relative thereto axially. 

Indicated at 9 is a clutch housing connected to a flywheel housing and having inside thereof a support 

wall 10, which is bolted to the housing (or formed integrally therewith). The support wall has a tubular 
25 portion 11 projecting forward and rotatably supporting the propeller shaft 3 by a bearing 12. 

The propeller shaft 3 is a tubular shaft having inserted therethrdugh a PTO propeller shaft 13 connected 

directly to the crankshaft. Fitted to the propeller shaft 3 in the rear of the support wall 10 are a hydraulic 

clutch 14, gear, etc. for changing the speed of the running system. A release hub 15 is axially movably 

provided around the shaft 3 between the support wall 10 and the clutch 1 . 
30 The reiease hub 15 comprises large and small two tubular portions. The small tubular portion has a 

release bearing 16 mounted, thereon and adapted to come into contact with the clutch disengaging 

members 5. The large tubular portion serves as an annular piston 17. 

Provided on the support wall 10 around the tubular portion 11 concentrically therewith is a s hollow 

cylinder 18 having one end fixed to the support wall 10 with bolts. The tubular portion 11 and the hollow 
35 cylinder 18 provide a hydraulic cylinder 19 having a cylinder chamber A which is open toward the clutch 1. 

The annular piston 17 is fitted in the chamber. 

The annular piston 17, cylinder chamber A, release bearing 16, etc. are concentric with the propelle j 

shaft 3. A pressure oil, when supplied to the cylinder chamber A, produces a pressure on the release 

bearing 16 uniformly over the entire circumference thereof, causing the bearing to push the disengaging 
4o members 5 to disengage the clutch 1 . 

The tractor has a clutch pedal 20, which, when depressed, actuates a master cylinder 21 on the tractor 

body to supply the pressure oil to the cylinder chamber A through a hose (or pipe) 22. These parts provide 

pressure oil supply means 23. 

With the clutch operating device shown in FIG. 1, the pressure oil is supplied from the master cylinder 
45 21 of the supply means 23 to the cylinder chamber A via the hose 22 when the clutch pedal 20 is 

depressed. The annular piston portion 17 of the release hub 15 is fitted in the cylinder chamber A, so that 

the pressure oil axially pushes the release hub 15 over the entire circumference thereof, bringing the 

release bearing 16 into contact with the clutch disengaging members 5 to cause the bearing to push these 

members and disengage the clutch 1 . 
so FIG. 2 shows a modification of the hydraulic cylinder 19. The support wall 10 and the cylinder 18 of the 

foregoing embodiment are integral, and the two concentric tubes or cylinders define a cylinder chamber A. 

This support wall 10 is difficult to make integrally with the clutch housing and needs to be made as a 

separate wall. 

FIG. 3 shows another embodiment of the invention. The tubular portion 11 and the hollow cylinder 18 
55 are made as separate members and are removably in screw-thread engagement with each other by threads 
24. The cylinder 18 is fixed to the clutch housing 9 with bolts 25. 

The master cylinder 21 of the pressure oil supply means 23 is provided with an oil tank 26. 

When the clutch pedal 20 is depressed, oil is supplied from the oil tank 26 to the cylinder chamber A, 
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and the oil pressure axially pushes out the annular piston 17. The movement of the piston 17 pushes the 
release levers 5 with the release hub 15 to disengage the clutch 1 to interrupt power transmission. 

As seen in FIG. 4, the oil tank 26 is provided with a low level sensor 27 for detecting a lowered oil level 
within the oil tank 27. When the oil within the tank 26 descends to the definite level or lower, the sensor is 
5 turned on. 

FIG. 5 shows a starter 29 for starting the engine, and a key switch 30. The starter 29, key switch 30 and 
low level sensor 27 are connected in series with a battery or like power supply 31. Thus, an engine 
stopping means 32 for rendering the engine unable to start (inoperative) upon the sensor 27 detecting the 
lowered level is provided by incorporating the low level sensor 27 into the series circuit of starter 29 and 
io key switch 27 in series therewith. 

FIG. 6 shows another embodiment, wherein an engine stopping solenoid 34 is connected in series with 
the low level sensor 27 to thereby provide engine stopping means 32. The engine stopping solenoid 34 is 
so designed as to close the valve of the fuel injection pump for supplying fuel to the engine when 
energized. Accordingly, the solenoid 34 is actuated upon the sensor 27 detecting the lowered level to stop 
75 the engine in operation. 

FIG. 7 shows another embodiment, wherein an alarm lamp, alarm buzzer or like alarm means 36 is 
connected in series with the low level sensor 27, such that the alarm means 36 is actuated upon the sensor 
27 detecting the lowered level. 

FIG. 8 shows another embodiment, wherein the alarm means 36 is connected in parallel with the series 
20 circuit of starter 29 and key switch 30 shown in FIG. 5. 

The foregoing embodiments including the low level sensor are so adapted as to cause the engine 
stopping means 32 to render the engine inoperative upon the oil within the tank 26 lowering to the definite 
level. This eliminates the likelihood that the vehicle will travel with difficulty encountered in the operation of 
the clutch 1 due to a reduction in the amount of oil in the tank 26, ensures improved safety and enables the 
25 operator to repair the oil tank 26 or the like or supply the oil promptly. 

Further upon the reduction in the amount of oil in the tank 2$. the alarm means 36 gives an alarm to 
notify the operator of the reduction immediately, so that the oil tank 26 or the like can be repaired or 
replenished with oil before the clutch 1 becomes difficult to operate, hence improved safety. 

FIGS. 9 to 15 show another embodiment of the invention. In this embodiment, the hollow cylinder 18 is 
30 formed with a pair of cutout grooves (engaged portions) 38 extending from its front end axially thereof and 
positioned symmetrically diametrically thereof. 

The piston 17 is provided at its front end with a pair of projections (engaging portions) 39 projecting 
outward radially thereof and fitting in the cutout grooves 38 of the hollow cylinder 18, whereby the release 
hub 15 is held against rotation. Thus, the cutout grooves 38 and the projections 39 provide retaining means 
35 40 (see FIG. 10). The projections 39 are free to move through the grooves 38 longitudinally thereof and will 
not prevent the axial movement of the release hub 15. 

A coiled compression spring 41 is provided between the release hub 15 and the tubular portion 11 for 
biasing the release hub 15 toward the clutch disengaging members 5. The coiled spring 41 is sufficiently 
smaller than the pressure springs 7 in biasing force and will not decrease the pressure applied to the clutch 
40 disk of the clutch 1. The front portion of the release hub 15 has air vents 42 for preventing the thermal 
deformation of the coiled spring 41 . 

With reference to FIG. 1 1 , a tank 45 for master cylinders 43, 44 for hydraulic brakes is adpated to 
supply working oil to the master cylinder 21 for the clutch and thus made to serve also for the clutch. The 
pipe 22 extends into the clutch housing 9 through a hole 46 in a side portion of the housing and is inserted 
45 through and supported by a rubber tube 47 fitted in the hole 46. As seen also in FIG. 12, the rubber tube 47 
has an insertion passage 48 for the pipe 22 to extend therethrough, and a slit 49 radially extending outward 
from the passage 48 for inserting the pipe 22 into the passage 48. The slit 49 serves as an air channel for 
lowering the internal temperature of the clutch housing 9. 

As seen in FIG. 13, the coiled spring 41 may be fitted around the hollow cylinder 18, with one end of 
so the spring 41 bearing against the projections 39 of the release hub 15 and the other end thereof against a 
portion of the cylinder 18. 

FIGS. 14 and 15 show another embodiment, wherein the means 40 for preventing the rotation of the 
release hub 15 comprises axial grooves (engaged portions) 51 formed in the inner surface of the tubular 
portion 11 at its front end, and roll pins (engaging portions) 52 fitting in the respective grooves 51 and 
55 implanted in holes 50 formed in the release hub 1 5. 

The projection 39 and the cutout groove 38, or the roll pin 52 and the groove 51 may be positioned in 
reverse relation with each other. 

The retaining means 40 of the above embodiment prevents the rotation of the piston 17 and therefore 
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precludes damage to the seals 53. 54 of the piston. 

FIGS. 16 to 18 show another embodiment of the invention. Indicated at 55 is a pedal sensor operable 
by the depression of the clutch pedal 20, and at 56 is a pressure gauge or like pressure sensor provided for 
the pipe 22. The two sensors 55, 56 are connected to a control box 57. 
5 Although not shown, the pedal sensor 55 is coupled to the starter switch to render the engine 
inoperative unless the sensor is on. The pedal sensor 55, when actuated, permits the pressue sensor 56 or 
the control box 57 to function. 

The pressure sensor 56 detects the pressure of oil in the oil supply means 23, and the pressure is 
compared by a comparator within the control box 57 with a predetermined pressure at which the clutch 1 is 
to normally disengaged by the depression of the clutch pedal 20, such that if the pressure detected is lower, 
the control box 57 detects a pressure abnormality to recognize oil leakage. 

An alarm 58, connected to the control box 57, is an alarm buzzer, alarm lamp, or switch or lever 
actuator for stopping the engine and constitutes a malfunction handling means 59 along with the control box 
57. 

75 The pressure sensor 56 may be provided on any of the members including the master cylinder 21 
through the hydraulic cylinder 19. The alarm 58 may be so adapted as to function if the sensor 55 fails to 
detect the predetermined pressure when turned on. 

The hydraulic cylinder 19 is further provided with a clutch wear limit detector 60. The hollow cylinder * \ 
has a valve casing 61 , the interior of which is in communication with the cylinder chamber A via a channel ' 
20 62. A valve disk 63 is provided inside the valve casing 61 . 

The valve disk 63 is held in contact with a valve seat 65 by a spring 64 so that no oil pressure will be 
applied to a pressure sensor 66 provided outside the casing 61. The valve disk 63 can be pushed by a 
pushing member 68 provided on a bored projection 67 of the annular piston 17. 

When the clutch disk 8 of the clutch 1 wears almost to a limit, the position to which the piston 17 is 
25 returned when the clutch is engaged gradually shifts rightward in FIG. 16, with the result that the pushing 
member 68 pushes the valve disk 63 against the spring 64 to open the valve, permitting the internal oil 
pressure of the valve casing 61 to act on the pressure sensor 66. 

The pressure sensor 66 is connected to an alarm 69 to actuate an alarm buzzer, alarm lamp or the like 
upon dejecting the oil pressure. The pressure sensor 66 may be connected to the control box 57. 
30 The propeller shaft 3 is provided with projection restricting means B comprising a retaining ring 70 or 
split collar. The retaining ring 70 is adapted to come into contact with the small tubular portion 15a of the 
release hub 15, providing a limit to the projection of the piston 17 in the pusing-out direction. When the 
small tubular portion 15a is in contact with the retaining ring 70, the piston 17 has not slipped off from the 
cylinder chamber A, nor are the clutch disengaging members 5 subjected to an excessive pressure, and the 
35 piston is prevented from projecting further, with the members 5 held out of contact with the clutch disk 8. 

FIG. 17 shows projection restricting means B which is in the form of a protrusion 6a formed on the 
pressure plate 6. When pushed by the piston 17 projected, the clutch disengaging members 5 come in ^ 
contact with the protrusion 6a, restricting further projection of the piston 17. 

With reference to FIG. 18 showing another means, the outer periphery of the piston 17 and the outer 
40 periphery of the hollow cylinder 18 are provided with projections 71, 72, respectively. These projections 71 
or 72 are formed at one end of the piston or cylinder closer to the clutch 1 and equidistantly spaced along 
the circumference. Rods 73 are screwed in the respective projections 71 of the piston 17, extend through 
the respective projections 72 of the hollow cylinder 18 and each carry a nut 74 screwed on the free end. 
The rods 73 extending through the projections 72 permit the piston 17 to move axially but prevent the 
45 piston 17 from rotating relative to the hollow cylinder 18. The nuts 74 restrict the amount of projection of the 
piston 17 by coming into contact with the projection 72. Thus, the nuts 74 constitute projection restricting 
means B. The limit position of projection of the piston 17 is adjustable by varying the position of the nuts 
74. 

With the embodiment described above, the oil supply means 23 is provided with the pressure sensor 
so 56 for detecting an abnormal oil pressure when the clutch is disengaged, and the malfunction handling 
means 59 operable upon the pressure sensor 56 detecting an abnormal oil pressure when the pedal sensor 
55 operates. Accordingly, when an abnormality occurs in the oil pressure, for example, due to an oil leak 
' from the oil supply means 23 or cylinder chamber A, the pressure sensor 56 detects the abnormality to 
actuate the malfunction handling means 59. Thus, oil leakage, or like fault can be detected immediately to 
55 give an alarm. 

Further the piston 17 having the release bearing 16 for engaging and disengaging the clutch 1 has the 
amount of its projection restricted by means B, so that even if the piston 17 is projected by manipulating 
the clutch pedal 20 like a pump, the piston 17 can be restrained from slipping off from the cylinder chamber 
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A t while the clutch disengaging members 5 are also prevented from being pushed by an excessive 

pressure or from contacting the clutch disk 8. 

FIGS. 19 to 21 show another embodiment of the invention, in which the hollow cylinder 18 has an oil 

seal 76 and a dust seal 77 fitted in its inner peripheral surface, with an oil pressure relief port 78 formed 
5 between the two seals 76 and 77. The relief port 78 remains closed when the clutch pedal 20 is depressed 

once since the right end of the piston 17 shown in FIG. 19 is not brought to the position of the oil sea! 76. 

However, when the right end of the piston 17 is brought to the left side of the oil seal 76 by the pumping 

movement of the pedal, that is, when the piston 17 is almost brought to the limit of its projection, the port 

78 communicates with the cylinder chamber A before the piston is positioned at the limit, permitting the 
10 pressure oil to escape from the cylinder chamber A to the outside via the relief port 78. This prevents the 

piston 17 from reaching the limit of projection. 

The oil thus released may be introduced into the transmission case, whereas the amount of oil in the 

master cylinder 21 then decreases. Accordingly, the oil is returned to the oil tank 26 via a return pipe (or 

hose) 79. 

15 A vent 80 for removing air is formed in an upper portion (lower portion in FIG. 19) of the hollow cylinder 

18. The vent 80 serves to remove air from the cylinder chamber A and is held in communication with an air 

discharger 82 by a pipe (or hose) 81 . 

The air discharger 82, which may be mounted on any portion of the tractor body, is preferably attached 

to the clutch housing 9 in the vicinity of the clutch pedal 20 or to a side upper portion of the transmission 
20 case with use of a bracket 83. Since air must be removed from the hydraulic cylinder 19 by manipulating 

the air discharger 82 while depressing the clutch pedal 20, the discharger is preferably accessible by the 

hand of the operator. 

According to the embodiment described, the hollow cylinder 18 is formed with the oil pressure relief 
port 78 which communicates with the cylinder chamber A before the piston 17 substantially reaches the 

25 limit position of its projection, so that even if the piston 17 is projected by the pumping action of the clutch 
pedal 20, the cylinder chamber A can be relieved of the oil pressure before the piston substantially reaches 
the projection limit position. This prevents the clutch disengaging members 5 from being subjected to an 
excessive pressure or being brought into contact with the clutch disk 8 to obviate damage to the clutch 1 . 
FIGS. 22 to 25 show another embodiment of the invention. Indicated at 84 is a sensor (wear detecting 

30 means) for detecting wear on the clutch facing 8a of the clutch disk 8. The sensor comprises a limit switch 
and is attached to the hollow cylinder 1 8 so as to be opposed to the projecting end 39a of the projection 39 
of the release hub 15 at a distance therefrom. As shown in FIG. 24, the sensor 84 has a normally open 
contact 86 connected in series with an alarm lamp, alarm buzzer or like alarm means 85 mounted on a 
panel in front of the driver's seat. , 

35 FIG. 22 shows the above construction with the clutch 1 in the engaged state. At this time, each 
projection 39 of the release hub 1 5 is at a lengthwise intermediate portion of the cutout groove 38. When 
pressure oil is supplied to the cylinder chamber A by depressing the cltuch pedal 20 in this state, the 
release hub 15 moves forward, causing the release bearing 16 to push each clutch disengaging member 5 
to thereby move the member 5 about a pivot 87 clockwise in FIG. 22, whereby the pressure plate 6 is 

40 moved rearward. This produces a clearance between the outer peripheral portion of the clutch disk 8 and 
each of the flywheel 2 and the pressure plate 6 to interrupt the transmission of power from the engine to the 
propeller shaft 3. 

When released from the foot, the clutch pedal 20 is returned by an unillustrated spring, causing the 
force of the pressure springs 7 to exert a pressure on the pressure plate 6, which in turn presses the outer 

45 peripheral portion of the clutch disk 8 into contact with the flywheel 2 for the transmission of power from the 
engine to the propeller shaft 3. At the same time, each clutch disengaging member 5 is moved about the 
pivot 87 counterclockwise in FIG. 1 for a return movement. The release hub 15 is rearwardly moved and 
pushed back to the original position by the clutch disengaging member 5. Thus, the pressure springs 7 
serve also as springs for returning the release hub 15. Accordingly, the clutch disengaging member 5 is in 

so contact with the release bearing 16 at all times. As the clutch facings 8a wear, the pressure plate 6 shifts 
forward, moving the clutch disengaging member 5 counterclockwise in FIG. 22 to gradually shift the release 
hub 15 rearward. When the clutch facings 8a reach a limit of wear (limit to use) or before they reach the 
limit, the projecting end 39a of the projection 39 of the release hub 1 5 comes into contact with a plunger 88 
of the sensor 84 to close the normally open contact 86 of the sensor 84 and actuate the alarm means 85. 

55 The operator therefore recognizes that the clutch disk 8 is to be replaced. 

FIG. 25 shows another embodiment, wherein a pressure sensor 89 is disposed in an oil channel 90 
communicating with the cylinder chamber A, and a safety switch 91 is adapted to come into contact with 
the clutch pedal 28 when the pedal 28 is depressed, rendering the engine ready to start. The present 
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embodiment is so adapted as to actuate alarm means when the clutch pedal 20 is brought into contact with 

the safety switch 91 , with the pressure sensor 89 detecting no pressure. 

More specifically, FIG. 25 shows the clutch in its engaged state. At this time, the oil channel 90 is in 

communication with the cylinder chamber A. As the clutch facings become worn, the opening of the oil 
5 channel 90 is closed with the piston 17 of the release hub 15. However, before the wear on the clutch 

facings reaches a limit, the oil channel 90 is brought into communication with the cylinder chamber A when 

the release hub 15 is moved forward by depressing the clutch pedal 20. When the wear of the clutch 

facings reaches the limit, the rear end of the piston 17 of the release hub 15 is positioned in the rear of the 

oil channel 90 to close the opening of the channel 90 even if the hub 15 is moved forward by the 
to depression of the clutch pedal 20. At this time, the clutch pedal 20 comes into contact with the safety 

switch 91, and the pressure sensor 89 detects no pressure, so that the alarm means goes on. The pressure 

sensor 89 and the safety switch 91 or the like provide wear detecting means. 

According to the embodiment described, the wear on the clutch disk is detected by the wear detecting 

means, whereupon the alarm means gives a notice. This serves, to preclude damage to the clutch, etc., 
15 properly indicates when to replace the clutch disk, ensures convenience in maintenance and further assures 

an improved life without necessitating early replacement of the clutch disc. 

The present invention is not limited to the foregoing embodiments but can be modified variously. For 

example, the clutch 1 may be a dual clutch for effecting and interrupting power transmission to the propelle* 

shafts 3, and 13 for the running system and the PTO system, or the clutch disengaging member 5 may be 
20 a diaphragm spring. 

INDUSTRIAL APPLICATION 


25 


30 


35 


40 


45 


50 


The present invention is usable as a clutch operating device for tractors and like vehicles. 
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Claims 

1. A clutch operating device for use in vehicles for pushing the clutch disengaging members of a dry disk 
clutch which is disposed between a flywheel mounted on the output shaft of an engine and a propeller 
shaft rotatably supported by a support wall of a transmission case, the device being characterized in 
that the device comprises: 

an annular cylinder chamber provided on the support wall concentrically with the propeller shaft, 
an annular piston axially slidably fitted in the cylinder chamber, 

a release bearing mounted on the forward end of the piston and engageable with the clutch 
disengaging members by contact therewith, and 

means for supplying a pressure oil to the cylinder chamber by depressing a clutch pedal to push out 
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the piston toward the clutch disengaging members. 

2. A vehicle clutch operating device as defined in claim 1 and characterized in that the cylinder chamber 
comprises an annular space formed between a tubular portion surrounding the propeller shaft and 

5 projecting from the support wall toward the clutch and a hollow cylinder provided around the tubular 
portion. 

3. A vehicle clutch operating device as defined in claim 2 and characterized in that the hollow cylinder is 
in screw-thread engagement with the tubular portion. 

10 

4. A vehicle clutch operating device as defined in claim 1 and characterized in that the cylinder chamber 
comprises an annular space formed in the support wall. 

5- A vehicle clutch operating device as defined in any one of claims 2 to 4 and characterized in that a 
is bearing is interposed between the inner surface of the tubular portion and the propeller shaft. 

6- A vehicle clutch operating device as defined in claim 1 and characterized in that an elastic member is 
provided for biasing the piston toward the clutch disengaging members. 

20 7. A vehicle clutch operating device as defined in claim 1 and characterized in that retaining means is 
provided for preventing the piston from rotating relative to the tubular portion. 

8. A vehicle clutch operating device as defined in claim 1 and characterized in that restricting means is 
provided for restricting the amount of movement of the piston toward the clutch. 

25 

9. A vehicle clutch operating device as defined in claim 8 andt characterized in that the restricting means 
comprises a retaining ring provided on the propeller shaft. 

10. A vehicle clutch operating device as defined in claim 8 and characterized in that the restricting means 
30 comprises bolts disposed between the piston and teh hollow cylinder. 

11. A vehicle clutch operating device as defined in claim 2 and characterized in that the hollow cylinder is 
formed with an oil pressure relief port communicating with the cylinder chamber immediately before the 
piston reaches a projection limit. 

35 

12. A vehicle clutch operating device as defined in claim 1 and characterized in that the oil pressure 
supplying means is provided with a pressure sensor for detecting an abnormal oil pressure when the 
clutch pedal is depresed, and malfunction handling means operable upon the pressure sensor detecting 
the abnormal oil pressure. 

40 

13. A vehicle clutch operating device as defined in claim 1 and characterized in that the oil pressure 
supplying means is provided with an oil tank, a low level sensor for detecting a lowered oil level in the 
oil tank, and engine stopping means for rendering the engine inoperative upon the low level sensor 
detecting the lowered oil level. 

45 

14. A vehicle clutch operating device as defined in claim 1 and characterized in that the oil* pressure 
supplying means is provided with an oil tank, a low level sensor for detecting a lowered oil level in the 
oil tank, and alarm means operable upon the low level sensor detecting the lowered oil level. 

so 15. A vehicle clutch operating device as defined in claim 1 and characterized in that means is provided for 
detecting the home position of the piston. 


55 
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